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1 Introduction

In the last RAN3#121 meeting, the conditions to report UE Trajectory Prediction feedback from the first hop target node was agreed. In this paper we discuss on further on stage 3 details UE Trajectory feedback.
	RAN3# 121 

The Measured UE Trajectory reporting is one-time report. 
The conditions triggering the one-time reporting are at least: 

· Condition A: Switch of UE state (e.g. UE goes to RRC_IDLE/RRC_INACTIVE);

· Condition B: UE leaves the target node; 

· Condition C: Expiration of the report time duration;

· Condition D: The configured number of hand-overs within the same target node is reached. 

Report time duration and configured number of intra-NG-RAN node inter-cell handovers are included in DATA COLLECTION REQUEST message. 

Whether an explicit or implicit indication on condition A and condition B or any other condition is signalled to the requesting node needs further discussion. 

The list of Cell IDs included in the Measured UE Trajectory is mandatory.

The presence of time of stay in the Measured UE Trajectory is FFS.

Whether to re-use the UE History Information IE or introduce a new IE or re-use the IE defined for predicted UE Trajectory is FFS. 

Whether the predicted UE Trajectory report needs to be indicated in the Report Characteristics IE of DATA COLLECTION REQUEST message is FFS. 



2 Discussion

2.1 UE Trajectory Feedback Structure

The time the UE stayed in a cell can be recorded and reported by NG-RAN if requested to. Since this information can be made available to the requesting node, it can be a mandatory IE within the UE trajectory information.

Proposal 1: UE Trajectory feedback structure shall contain time of stay as mandatory IE.
In the last meeting there were discussion whether to reuse UHI IE for UE trajectory feedback or to introduce a new IE. Reusing UHI will be the simplest solution for UE Trajectory IE. However UHI contains Last visited PSCell list which was not predicted and need not be part of the feedback also. The Cell Based UE Trajectory Prediction IE cannot be reused for feedback as Time of Stay is an optional IE in UE Trajectory Prediction IE, whereas in the UE Trajectory Feedback we prefer Time of Stay as mandatory IE. 
Proposal 2: A new IE shall be introduced to report UE Trajectory feedback as UHI contains Last Visited PSCell list which was not predicted and need not be part of feedback. However no strong view if UE History Information IE is chosen to be reused.

2.2 UE Trajectory Feedback Reporting

In the last RAN3 meeting the below conditions were agreed to report UE Performance Feedback from target node to source node. 
The conditions triggering the one-time reporting are at least: 

•
Condition A: Switch of UE state (e.g. UE goes to RRC_IDLE/RRC_INACTIVE);

•
Condition B: UE leaves the target node; 

•
Condition C: Expiration of the report time duration;

•
Condition D: The configured number of hand-overs within the same target node is reached.
Switching the UE state to Idle or Inactive (Condition A) or UE leaving the first hop target (Condition B) can happen before Condition C or D. Conditions A and B are events upon which the target node cannot perform further reporting for the UE even if it wants to. Hence Conditions A and B are not reporting configurations, but rather feedback termination events. On the other hand, Condition C and D are reporting control configurations. Target node can technically continue reporting even after Condition C and D are met, but source node does not want to receive feedback after Condition C and D are met. Hence Condition C and D are reporting limiting events. 
Observation 1: Conditions A and B can happen before Condition C and D are met.
Observation 2: Conditions A and B are scenarios due to which the target node cannot perform UE performance or UE Trajectory feedback reporting. Whereas Conditions C and D are configuration options to restrict the UE performance or UE Trajectory feedback reporting. 
Conditions C and D are not reporting configurations but rather feedback termination events. If the feedback termination is not indicated to the source node, then the source node will keep waiting for data and reinitiate the procedure upon failure which is not desirable. Hence a new IE shall be introduced in Data Collection Update message to indicate feedback termination due to Conditions A and B. Conditions C and D can be introduced as a choice structure in Data Collection Request message.
Proposal 3: Conditions A and B need not be provided as UE performance or UE Trajectory feedback reporting configurations. They are default UE performance or UE Trajectory feedback reporting termination events.
Observation 3: When Condition A and B is met then target node should inform source node that UE performance or UE Trajectory feedback cannot be provided anymore. Else the source node will wait for Condition C or D to be met to know there is some failure in reporting which is not desirable. Hence an explicit indication is needed to know at the source that feedback is terminated, and it can stop AI/ML training for a particular UE.
Enumerated IE with reason for feedback termination will assist the source node to correct its prediction and its model. For example, if the source node has predicted that UE will go to cell X in target node, but instead UE moves out of the target node, then this feedback must be sent to the source, so that the source can correct its UE Trajectory Prediction. 
Proposal 4: Introduce a new enumerated IE in Data Collection Update message to indicate feedback termination due to UE state change or UE leaves the target node. Endorse TP to TS 38.423
Proposal 5: Introduce a new UE Trajectory Reporting configuration as a choice structure with Condition C and D in Data Collection Request message.
2.3 UE Trajectory Prediction Request

In the last meeting, E/// raised concern that UE Trajectory Prediction is provided to neighboring nodes without being requested, as UE Trajectory Prediction is not part of Report Characteristics in the Data Collection Request. We also observe that UE Trajectory Feedback is added to the Report Characteristics IE in the Data collection Request. 
A Node which prefers to send UE Trajectory Prediction will only ask for UE Trajectory Feedback to correct its prediction. And a Node which accepts providing UE Trajectory Feedback will expect UE Trajectory Prediction. Hence a normative text can be added to indicate that a Node which requests for UE Trajectory Feedback should always provide UE Trajectory Prediction in Handover Request. 

Unlike the rest of the Report Characteristics in Data Collection Request for which the data is provided in Data Collection Update, for UE Trajectory Prediction, the actual data is sent in Handover Request. Hence UE Trajectory Prediction does not align with the common Data Collection procedure principles. 

Proposal 6: Request for UE Trajectory Feedback in the Data Collection Request indicates that the source node shall provide UE Trajectory prediction in the HO Request. This shall be captured normatively in the TS 38.423 specification.

3 Summary
Based on the above discussion the following Observations and Proposal are made –
Proposal 1: UE Trajectory feedback structure shall contain time of stay as mandatory IE.
Proposal 2: A new IE shall be introduced to report UE Trajectory feedback as UHI contains Last Visited PSCell list which was not predicted and need not be part of feedback. However no strong view if UE History Information IE is chosen to be reused.

Observation 1: Conditions A and B can happen before Condition C and D are met.
Observation 2: Conditions A and B are scenarios due to which the target node cannot perform UE performance or UE Trajectory feedback reporting. Whereas Conditions C and D are configuration options to restrict the UE performance or UE Trajectory feedback reporting. 
Proposal 3: Conditions A and B need not be provided as UE performance or UE Trajectory feedback reporting configurations. They are default UE performance or UE Trajectory feedback reporting termination events.
Observation 3: When Condition A and B is met then target node should inform source node that UE performance or UE Trajectory feedback cannot be provided anymore. Else the source node will wait for Condition C or D to be met to know there is some failure in reporting which is not desirable. Hence an explicit indication is needed to know at the source that feedback is terminated, and it can stop AI/ML training for a particular UE.
Proposal 4: Introduce a new enumerated IE in Data Collection Update message to indicate feedback termination due to UE state change or UE leaves the target node. Endorse TP to TS 38.423

Proposal 5: Introduce a new UE Trajectory Reporting configuration as a choice structure with Condition C and D in Data Collection Request message.
Proposal 6: Request for UE Trajectory Feedback in the Data Collection Request indicates that the source node shall provide UE Trajectory prediction in the HO Request. This shall be captured normatively in the TS 38.423 specification.

4 TP To TS 38.423

9.1.3.FF
DATA COLLECTION UPDATE 

This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested AI/ML related information.

Direction: NG-RAN node2 ( NG-RAN node1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell AI/ML Info Result (FFS on the name)
	
	0..1
	
	
	YES
	ignore

	>Cell AI/ML Info Result Item(FFS on the name)
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity

9.2.2.27


	
	–
	

	>>Predicted Radio Resource Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	UE Associated Info Result
	
	0..1
	
	
	
	

	> UE Associated Info Result Item
	
	1 .. < maxnoofUEReports >
	
	
	
	

	>> UE Assistant Identifier (FFS on the name)
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	NG-RAN node UE XnAP ID allocated by  NG-RAN node1
	
	

	>>UE Performance
	O
	
	9.2.3.Y
	
	
	

	>>UE trajectory 
	O
	
	FFS
	
	
	

	>>UE Feedback Termination
	O
	
	9.2.3.A
	
	
	

	Energy Cost
	O
	
	FFS
	It represents the actual measurement of the Energy Cost (FFS)
	
	


	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxnoofUEReports
	Maximum no. UE that can be served by a NG-RAN node. Value is FFS.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.A
UE Feedback Termination
This IE indicates that UE related feedback measurements are terminated.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Feedback Termination
	M
	
	ENUMERATED (UE state changed to RRC Idle, UE state changed to RRC Inactive, UE left Target Node, …)
	


